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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation of a transformed 
layer in a surface of a protecting film at the time of manufacturing, and to 
eliminate a necessity of decomposing the transformed layer of the surface of 
the protecting film so as to enable the setting of heat resistant temperature of 
the sealing material at a low value, and to enable the use of CaO and SrO or 
the like as a protecting film by coating a protecting film with a temporary 
protecting film at the time of manufacturing, and eliminating the temporary 
protecting film after assembling a panel. 

SOLUTION: An inner surface of a front surface board 1 1 is formed with a 
pair of sustain electrode X, Y per each display line, and both the electrodes X, 
Y are coated with a dielectric film 17, and a protecting film 18 having 
excellent discharging characteristic is formed thereon. Continuously, a 
temporary protecting film 19 of Sin, which has low water permeability, is 
continuously formed on the protecting film 1 8 in the vacuum atmosphere, in 
which the protecting film 1 8 is formed, the protecting film is taken out of a 
vacuum vessel. The front surface board 1 1 and a back surface board 2 1 are 
overlapped with each other in the condition that the electrodes face to each 
other, and periphery thereof is sealed with the sealing material 1 2, and after 
assembling a panel, the temporary protecting film 1 9 is eliminated at a top 
surface part of the electrodes X, Y. With this structure, a transformed layer is 
not formed, and the protecting film 18 having excellent discharging 
characteristic can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Form an electrode on one [ at least ] substrate of the substrate of a couple, and the electrode is covered with a dielectric 
film. The momentary protective coat for protecting the front face of the protective coat for protecting this dielectric film from 
electric discharge and this protective coat on a target temporarily [ period ] even like a panel assembler is formed in the front face 
of the dielectric film. The manufacture method of the plasma display panel which comes to contain the process which is made to 
generate plasma and removes a protective coat inside a panel temporarily [ aforementioned ] after assembling a panel by one 
this ] substrate and the substrate of another side. 

[Claim 2] The manufacture method of a plasma display panel according to claim 1 that a protective coat consists of material 
chosen from MgO, CaO, SrO, BaO, or the group of these compounds, and a protective coat is characterized by the bird clapper 
temporarily from the material chosen from SiN, Si02, aluminum 203, MgO, Ti02, MgF2 and CaF2, or the group of these 
compounds. 

[Claim 3] The manufacture method of the plasma display panel according to claim 1 characterized by for removal of a protective 
coat introducing the discharge gas for removal into the discharge space between the substrates of a couple, and being performed 
by electric discharge by the electrode temporarily. 

[Claim 4] The manufacture method of the plasma display panel according to claim 3 characterized by the bird clapper from the 
gas by which the discharge gas for removal contains a fluorine. 

[Claim 5] The manufacture method of the plasma display panel according to claim 1 characterized by removing the discharge- gas 
component for removal which activates a getter and is contained in a discharge gas with this activated getter after installing a 
getter in the interior of a panel, introducing the discharge gas for a display, and the discharge gas for removal into the discharge 
space between the substrates of a couple and electric discharge by the electrode removing a protective coat temporarily. 
[Claim 6] The electrode insulated from the gas for electric discharge. The protective coat which consists of 
secondary-electron-emission material which touches the gas for electric discharge. It is the manufacture method of the plasma 
display panel equipped with the above, and is characterized by the bird clapper including the process which forms a protective 
coat on the aforementioned protective coat temporarily which protects the front face of the aforementioned protective coat on a 
target temporarily [ period ] even like a panel assembler, and the process which is made to generate plasma and removes a 
protective coat inside a panel after a panel assembly temporarily [ aforementioned ]. 

[Claim 7] the protective coat for a wrap dielectric layer being formed in a front face in an electrode and this electrode, and 
protecting the aforementioned dielectric layer from electric discharge further, and the front face of this protective coat — the 
period even like a panel assembler -- the electrode substrate structure of the plasma display panel which comes to carry out the 
laminating of the momentary protective coat for protecting temporarily 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of a plasma display panel 

(PDP). 

[0002] 

[Description of the Prior Art] PDP is usually a flat and such a flat-panel display is advantageous in respect of installation nature or 
power consumption as compared with a CRT display. 

[0003] The composition of PDP is mentioned as an example and drawing 5 explains 3 electrode side electric discharge type PDP 
of AC drive form for it. PDP1 has structure which the glass substrate 1 1 by the side of a front face (front substrate) and the glass 
substrate 21 by the side of a tooth back (tooth-back substrate) were made to counter, and piled them up. The SASUTIN 
electrodes X and Y of a couple are arranged by the inside of the front substrate 1 1 at every [ of a matrix display ] line L. As for the 
SASUTIN electrodes X and Y, each consists of a transparent electrode 41 and a bus electrode 42. These SASUTIN electrodes X 
and Y are covered with the dielectric layer 17 for AC drive, and the protective coat 18 is formed in the front face of a dielectric 
layer 17. 

[0004] On the other hand, the stripe-like address electrode A is arranged by the inside of the tooth-back substrate 21 on the 
ground layer 22, and the insulating layer 24 is formed on it. On the insulating layer 24, the band-like septum 29 for dividing each 
address electrode A is formed. The red for color display, blue, and the green fluorescent substance layers 28R, 28G, and 28B are 
kicked by ** in the slot between septa 29 so that the address electrode A may be covered. Discharge space 30 is divided for every 
subpixel in the direction of a line by these septa 29, and the gap size of discharge space 30 is specified to constant value (for 
example, 1 50 micrometers). The discharge gas for a display is enclosed with discharge space 30.1 pixel (pixel) of a display 
consists of three subpixel located in a line in the direction of a line. 

[0005] After a display pixel is chosen by address electric discharge with an address electrode and one of the two's SASUTIN 
electrode (for example, Y electrode), in order that PDP of this AC drive method may maintain the display electric discharge, the 
SASUTIN electrode X is impressed, alternating voltage is impressed among Y, and field electric discharge is generated in plasma 
through a dielectric layer 17. 

[0006] It is prepared in order that a protective coat 18 may make low breakdown voltage at the time of such electric discharge, 
and MgO which is the secondary-electron-emission material to which the spatter of the secondary-electron-emission efficiency 
cannot usually be greatly carried out easily by the discharge gas for a display as this protective coat 1 8 is used. As a material with 
such a property, CaO, SrO, etc. are known besides MgO. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if many of material suitable for these protective coats 1 8 has high reactivity 
(deliquescence) with the moisture in air, carbon dioxide gas, etc. and it is left in after [ membrane formation ] air, a front face will 
deteriorate, therefore — for example, when MgO is used as a protective coat, after having piled up the front substrate 1 1 and the 
tooth-back substrate 21 through discharge space 30, closing the circumference and assembling on a panel, at the time of exhaust 
air of the impure gas in a panel, it had to be made the elevated temperature of about about 350 degrees C, the transformation layer 
of this front face had to be decomposed, and the discharge gas for a display had to be enclosed with it after that 
[0008] Moreover, although it was also possible as a protective coat to have used CaO, SrO, etc. in addition to MgO, since these 
were not able to decompose a surface transformation layer if they are not made more nearly further than MgO into an elevated 
temperature, practical use was not presented with them. 

[0009] In addition, the manufacture method which prepared <1 1 1> orientation films of MgO in JP,5-2345 1 9,A as the formation 
method of the protective coat using MgO by the ion assistant vacuum deposition which irradiates the vacuum deposition method 
or ion beam like a publication which performs vacuum evaporationo in oxygen atmosphere as a protective coat is learned. 
[0010] This invention was made in consideration of such a situation, and covers the protective coat by the protective coat 
temporarily at the time of manufacture. After constructing on a panel, remove a protective coat temporarily [ the ], and a 
transformation layer is made not to be formed on the surface of a protective coat by this at the time of manufacture, and the need 
of decomposing the transformation layer on the front face of a protective coat is abolished further. While enabling it to set up the 
heat-resistant temperature of a sealing agent low, the manufacture method of the plasma display panel which enabled it to use 
CaO, SrO, etc. as a protective coat is offered. 
[0011] 
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[Means for Solving the Problem] This invention forms an electrode on one [ at least ] substrate of the substrate of a couple. Cover 
the electrode with a dielectric film and the momentary protective coat for protecting the front face of the protective coat for 
protecting this dielectric film from electric discharge and this protective coat on a target temporarily [ period ] even like a panel 
assembler is formed in the front face of the dielectric film. After assembling a panel by one [ this ] substrate and the substrate of 
another side, it is the manufacture method of the plasma display panel which comes to contain the process which is made to 
generate plasma and removes a protective coat inside a panel temporarily [ aforementioned ]. 

[001 2] According to this invention, since a protective coat is continuously formed on it in the vacuum atmosphere after formation 
of a protective coat temporarily, a protective coat is not exposed into air. For this reason, the transformation layer produced by the 
reaction with the moisture in air, a carbonation object, etc. is not formed on the surface of a protective coat. 
[001 3] Moreover, since plasma is generated and a protective coat is removed inside a panel temporarily after assembling a panel 
by one substrate and the substrate of another side, pyrolysis processing of the transformation layer of a protective coat becomes 
unnecessary. Since the temperature at the time of exhaust air of the impure gas in the panel after assembling on a panel can be set 
up by this lower than before, it becomes possible to use the sealing agent of low heatproof temperature conventionally. Moreover, 
since pyrolysis processing of the transformation layer of a protective coat is unnecessary, it becomes possible to use CaO which 
was not able to be used conventionally, SrO, etc. as a protective coat. 
[0014] 

[Embodiments of the Invention] In this invention, the substrate of a couple can be constituted from a front substrate and a 
tooth-back substrate, and these substrates can be constituted using glass material. 

[0015] If the electrode formed on one [ at least ] substrate of the substrate of a couple is a transparent electrode, it can be formed 
using ITO, a Nesa membrane, etc., and if it is a metal electrode, it can be formed using the low metal of resistance, such as silver, 
a three-layer metal of chromium-copper-chromium (Cr-Cu-Cr), or aluminum. A low melting glass etc. can be used as a dielectric 
film. 

[0016] Anythings can be used for it if a protective coat is the thing of the secondary-electron-emission material to which the 
spatter of the secondary-electron-emission efficiency cannot be greatly carried out easily by the discharge gas for a display. As 
what has such a property, MgO, CaO, SrO, BaO(s), or these compounds can be mentioned. This protective coat can be formed by 
the C VD (chemical vacuum deposition) method or the spatter. 

[00 1 7] If a protective coat is a permeable low thing, anythings can use it temporarily. This low water permeability means the 
property of the grade which can prevent that the protective coat located in the lower layer of a protective coat temporarily reacts 
with the moisture in air, or a carbonation object, and SiN, Si02, aluminum 203, MgO, Ti02, MgF2 and CaF2, or these 
compounds can be mentioned as what has such a property. As a sealing agent used in case one substrate and the substrate of 
another side are piled up, the circumference is closed and a panel is assembled, the material of a low melting glass or various 
kinds of organic systems can be used. 

[0018] Removal of a protective coat can introduce the discharge gas for removal into the discharge space between the substrates 
of a couple, can be made to be able to discharge by inter-electrode, and can be performed by etching by it temporarily. 
Specifically, plasma etching can perform removal of a protective coat to the discharge gas for removal temporarily [ this ] using 
the gas containing the fluorine of CF4 and SF6 grade. 

[001 9] Although the discharge gas for the display in the case of after removal of a protective coat extracting the discharge gas for 
removal from the inside of a panel, and using it as a product temporarily [ this ] is enclosed in a panel In this case, a getter is 
installed in the interior of a panel, the discharge gas for a display and the discharge gas for removal are introduced into the interior 
of a panel, a getter is activated after removal of a protective coat temporarily by electric discharge, and you may make it remove 
the discharge-gas component for removal contained in a discharge gas with this activated getter. 

[0020] this invention ~ moreover, the protective coat for a wrap dielectric layer being formed in a front face in an electrode and 
this electrode, and protecting the aforementioned dielectric layer from electric discharge further and the front face of this 
protective coat - the period even like a panel assembler — it is the electrode substrate structure of the plasma display panel which 
comes to carry out the laminating of the momentary protective coat for protecting temporarily 
[0021] 

[Example] Hereafter, based on the example shown in a drawing, this invention is explained in full detail. In addition, this 
invention is not limited by this. 

[0022] Example 1 drawing 1 is explanatory drawing showing the outline of the example 1 of the manufacture method of PDP by 
this invention. In addition, although this example is an example applied to 3 electrode side electric discharge type PDP shown in 
drawing 5 , the address electrode on a tooth-back substrate, the septum, etc. are omitting drawing. As shown in this drawing, the 
manufacture method of the example 1 of this invention forms the protective coat 18 which forms the SASUTIN electrodes X and 
Y of a couple in the inside of the front substrate 1 1 for every display line, covers the SASUTIN electrodes X and Y with the 
dielectric film 17 which consists of a low melting glass inside, and becomes it from MgO with a sufficient electric discharge 
property on the front face of the dielectric film 17. 

[0023] And a protective coat (SiN film) 1 9 is continuously formed on the protective coat 1 8 in vacuum (reduced pressure) 
atmosphere in which the protective coat 18 was formed temporarily which consists of a permeable low SiN. That is, after 
membrane formation of the protective coat 1 8 by the vacuum deposition method, a protective coat 1 9 is formed by the 
RF-sputtering method within a vacuum tub temporarily, and it takes out besides a vacuum tub after that (refer to drawing 1 (a)). 
[0024] Since the front face of the reactant high protective coat 1 8 is protected by the protective coat 1 9 temporarily even if the 
front substrate 1 1 will be in the state where it is taken out from a vacuum tub and exposed to the atmosphere, by doing in this 
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way, the front face of a protective coat 1 8 is intercepted from the moisture in air. 

[0025] And after making electrodes counter, piling up this front substrate 1 1 and the tooth-back substrate 21, closing the 
circumference with a sealing agent 12 and assembling on a panel, only the upper surface portion (field electric discharge field) of 
the SASUTIN electrodes X and Y removes a protective coat 1 9 temporarily (refer to drawing 1 (b)). 

[0026] Since the momentary protective coat 19 on a field electric discharge field is unnecessary at the time of the display electric 
discharge when actually using as PDP, the SASUTIN electrode X for field electric discharge is applied in the case of exhaust air 
of the internal gas after a panel assembly, voltage is applied among Y, field electric discharge is generated, and the so-called 
plasma etching using the electric discharge removes. 

[0027] Drawing 2 is explanatory drawing showing the manufacture method of an example 1 for every process, and explains the 

manufacture method of an example 1 in detail based on this drawing. 

[0028] (a) Electrode formation, a dielectric-film formation process (refer to drawing 2 (a)) 

A transparent electric conduction film is formed in the front face of the front substrate 1 1 which consists of glass by sputtering, 
and a transparent electrode is formed by the photolithography. ITO, a Nesa membrane, etc. are used as a material of a transparent 
electric conduction film. On a transparent electrode, a metal electric conduction film is formed by sputtering, and a bus electrode 
is formed by the photolithography. As a material of a metal electric conduction film, the low metal of resistance, such as silver, a 
three layer metal of Cr-Cu-Cr, and aluminum, is used. It is the SASUTIN electrodes X and Y which consist of these transparent 
electrodes and bus electrodes. The SASUTIN electrodes X and Y are coated with a dielectric film 17. A low melting glass is used 
as a material of a dielectric film 17. 

[0029] (b) Protective coat formation process (refer to drawing 2 (b)) 

In order to raise an electric discharge property, the protective coat 1 8 which secondary-electron-emission efficiency becomes 
from MgO in which a spatter cannot be greatly carried out easily by the discharge gas for a display is formed in the front face of a 
dielectric film 17. Membrane formation of this protective coat 18 is performed by the vacuum deposition within a vacuum tub. 
[0030] (c) Momentary protective coat formation process (refer to drawing 2 (c)) 

The permeable low SiN film 1 9 is continuously formed by the RF-sputtering method on a protective coat 1 8 after membrane 
formation of a protective coat 1 8, and within a vacuum tub, and a glass substrate 1 1 is taken out besides a vacuum tub after that. 
[003 1] The composition of the equipment for forming a protective coat in drawing 3 a protective coat and temporarily is shown. 
As shown in this drawing, in order to form a protective coat on a dielectric film a protective coat and temporarily, the front 
substrate 1 1 formed to the dielectric film 17 is taught first, and it puts into loculus (load room) 51, next the front substrate 1 1 is 
put into the protective coat membrane formation room 52. The protective coat membrane formation room 52 is oxygen pressure 
force lxl0-4Ton\ 

[0032] And for example, if MgO is used as a protective coat 1 8, the vacuum evaporationo of the MgO film will be carried out to 
the front face of a dielectric film 17 using MgO evaporation-source 52a. Then, if a high-vacuum room puts in the front substrate 
1 1 transfer-chamber 53, and it is put into the protective coat membrane formation room 54 next temporarily, for example, SiN is 
used as a protective coat 19 temporarily, a SiN film will be formed succeeding a protective coat 1 8 top using SiN target 54a. The 
protective coat membrane formation room 54 is gas ** 5xl0-3Torr temporarily. 56 in drawing is a vacuum pump. And the front 
substrate 1 1 is taken out, and it puts into loculus (unload room) 55, and takes out. And a seal portion is formed with the sealing 
agent 12 which becomes the circumference of this front substrate 1 1 from a low melting glass. 
[0033] (d) Panel assembly exhaust air process (refer to drawing 2 (d)) 

A metal electric conduction film is formed in the front face of the tooth-back substrate 21 which consists of glass by sputtering, 
and an address electrode is formed by the photolithography. As a metal electric conduction film, the low metal of resistance, such 
as silver, a three layer metal of Cr-Cu-Cr, and aluminum, is used. 

[0034] An address electrode is coated with an insulating layer. A low melting glass is used as a material of an insulating layer. On 
an insulating layer, the material layer for septa is formed extensively and a septum is formed by sandblasting processing. A low 
melting glass is used as a material of a septum. And a fluorescent substance paste is formed by screen-stencil into a septum. 
[0035] Thus, the tooth-back substrate 21 and the front substrate 1 1 which were formed are made to counter so that an address 
electrode and a SASUTIN electrode may cross, it piles up, a temperature up is carried out in this state, a sealing agent 12 is 
melted, the front substrate 1 1 and tooth-back substrate 21 are pasted up, it assembles on a panel and the chip pipe for exhaust air 
is pasted up simultaneously (not shown [ the chip pipe ]). From a chip pipe, the interior of a panel is exhausted and gas **** is 
performed. 

[0036] (e) Momentary protective coat removal process (refer to drawing 2 (e)) 

The discharge gas for removal is enclosed with the interior of a panel, alternating voltage is impressed among the SASUTIN 
electrodes X and Y, plasma (field electric discharge) is generated between two electrodes, and the plasma etching removes the 
SiN film 1 9 on the SASUTIN electrode X and the front face of Y. In this case, removal of the SiN film 1 9 performs only the 
upper surface portion (field electric discharge field for a display) of the SASUTIN electrodes X and Y. 
[0037] Since the spatter rate is early as a discharge gas for removal when a SiN film is used as a protective coat 1 9 temporarily 
although the gas of the fluorine system of CF4 and SF6 grade was used from the ease of etching, inert gas can also be used. 
[0038] Internal gas is sampled, it is filled up with the discharge gas for a display which consists of Ne+Xe, and a chip pipe is 
stopped. Thus, since the protective coat 18 weak to air exposure cannot touch the atmosphere, made PDP becomes a thing with 
the very good electric discharge property. 

[0039] In example 2 this example, the MgO film is used as a protective coat 19 temporarily, using CaSr02 very good film of the 
secondary emission characteristic as a protective coat 1 8. About the other materials, it is altogether the same as an example 1 , and 
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is a protective coat 18 and temporarily the same as an example 1 also about the removal method of a protective coat 19 the 
formation method of a protective coat 19, and temporarily. 

[0040] Its secondary-electron-emission efficiency is very large, and although CaSr02 film has the feature that breakdown voltage 
becomes small very, it is very unstable in the atmosphere. For this reason, if it is left in air, although it will react with the moisture 
in air, carbon dioxide gas, etc. and a transformation layer will be formed in a front face, since the decomposition temperature of 
this transformation layer was very high, CaSr02 film was not able to be used as a protective coat for PDP by the former. 
[0041] However, in this invention, since a MgO film is continuously formed on CaSr02 film in the atmosphere after forming 
CaSr02 film by the vacuum deposition method, CaSr02 film cannot touch air and a very unstable thing can also be used as a 
protective coat in the atmosphere like CaSr02 film. 

[0042] Although CaSr02 film and a MgO film are continuously formed by the vacuum deposition method on a dielectric film and 
this MgO film is used as a protective coat in this example temporarily, since the electric discharge property of a MgO film is 
good, in this case, a protective coat is comparatively removable by the low battery temporarily. 

[0043] In example 3 this example, electrodes are made to counter, a front substrate and a tooth-back substrate are piled up, the 
circumference is closed, the process assembled on a panel is the same as an example 1 or an example 2, and only the processes 
which remove a protective coat 1 9 temporarily differ. 

[0044] After removing a protective coat 1 9 temporarily using the discharge gas for removal, it is made to change to the discharge 
gas for a display in an example 1 and the example 2, when removing a protective coat 19 temporarily. 

[0045] What is necessary is to lose exchange of the discharge gas and to enclose a discharge gas only at once instead, a getter is 
installed in the interior of a panel, and it is made to remove the discharge-gas component for removal contained in a discharge gas 
by the getter after removal of a protective coat 1 9 in this example temporarily by plasma etching. 

[0046] Drawing 4 is explanatory drawing showing the manufacture method of an example 3, and explains the manufacture 
method of an example 3 in detail based on this drawing. In this example, a getter 3 1 is installed in the interior of the panel which 
consists of a front substrate 1 1 and a tooth-back substrate 21, for example, a chip pipe. And for example, if CF4 is used as a 
discharge gas for removal, using Ne+Xe as a discharge gas for a display, both will be mixed, it will introduce into the interior of a 
panel, and plasma etching will remove a protective coat 1 9 temporarily. The component of the discharge gas inside the panel at 
this time is Ne+Xe+CF4+02 mostly (refer to drawing 4 (a)). 

[0047] Then, the getter 3 1 is activated by laser radiation etc. (refer to drawing 4 (b)). Thus, this activated getter is made to absorb 
the component of CF4+02 contained in a discharge gas at the time of panel operation. Thereby, the component of the discharge 
gas inside a panel approaches Ne+Xe infinite (refer to drawing 4 (c)). 

[0048] In this case, the discharge gas for a display and the discharge gas for removal may be introduced simultaneously, and you 
may make it introduce into the interior of a panel what mixed both beforehand. Thereby, the inside of a panel can be changed into 
the gas state suitable for display electric discharge, without replacing the discharge gas in a panel. 

[0049] In addition, although 3 electrode side electric discharge type PDP of AC drive form which divided the address electrode 
and the SASUTIN electrode pair into two substrates which counter, and has arranged them altogether in the above-mentioned 
examples 1 -3 was mentioned as the example and explained 3 electrode side electric discharge type PDP which will have arranged 
the three aforementioned electrode on the substrate of one side if this invention was AC drive form, It is possible to apply to 
general-purpose 2 electrode opposite electric discharge type PDP which divided 2 of X electrode and Y electrode electrodes into 
two substrates which counter, and has arranged them, 2 electrode side electric discharge type PDP which has arranged X 
electrode and Y electrode on the substrate of one side. 
[0050] 

[Effect of the Invention] According to this invention, after formation of a protective coat, since a protective coat is continuously 
formed on it temporarily, a transformation layer is not formed on the surface of a protective coat, but let the protective coat of 
PDP be the protective coat of a good electric discharge property. Moreover, since a protective coat is removed by generating 
plasma inside a panel temporarily after assembling a panel by one substrate and the substrate of another side, pyrolysis processing 
of the transformation layer of a protective coat becomes unnecessary, and this becomes possible to use the sealing agent of low 
heatproof temperature conventionally. Moreover, it becomes possible to use CaO which was not able to be used conventionally, 
SrO, etc. as a protective coat. 
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temporary protecting film 
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formed with a pair of 

sustain electrode X, Y per each display line, and both the 
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electrodes X, Y are 

coated with a dielectric film 17, and a protecting film 18 
having excellent 

discharging characteristic is formed thereon. 
Continuously, a temporary- 
protecting film 19 of Sin, which has low water 
permeability, is continuously 

formed on the protecting film 18 in the vacuum atmosphere, 
in which the 

protecting film 18 is formed, the protecting film is taken 
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board 21 are overlapped 
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and after assembling 

a panel, the temporary protecting film 19 is eliminated at 
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and the protecting film 18 having excellent discharging 

characteristic can be 

obtained. 



COPYRIGHT: 



(C) 1998, JPO 



(is)B*mmif (j p) 02) & ^ 45 It 1 & ^ (A) (iowwjwmww 

^¥10-149767 

(43)&BHB ¥£10^(1998)6*! 2 B 



en inter mim f i 

H 0 1 J 9/02 H 0 1 J 9/02 F 

9/39 9/39 A 



SSESWi jfcafcR W*Jg©»7 OL (£ 7 JO 



(2i)fflgi## 


*|g5¥8-309589 


(71)fflSA 


000005223 










(22)tbSB0 


¥j&8*p(1996)ll£20B 




#*;il»;i|«**WK-h^H+ 4TB 1 # 














(72)56M# 










^;iiiR;nism«i'SK±^Ba*4Ti is 














(72)8W& 


Bfc ft-fif 






















(74)f$BA 





(54) Bgwo&ft] :/7XT7^x:7W/t*jP®«j£«* 



(57) 



*««cj:*PDP©iiiifi^a5©siii«itf)i»tsrsisssi 





1 

msm 1 1 -st«*8w>iJ«fr < k t> -^r^«±(c 
wmtmm&imni:'i*)i4B*&x xg^ t<o«h 

a. 

ftiU&<. MgO, CaO, SrO, B 

ao, *svMii*i.toft^iHj^n^r«f*»^aS!RS 

ftfctm*'^*). -mmm*\ sin. sioi. 

AI2O3, MgO, TiCh, MgFi, CaFz, 

-r b zmibtmxm l !Mi«r7X7f •< x 

mime ] »«ffl<o^*>fe*e»s*utiMsi: . & 

mimmn$m £ ; ^ha^ax xg t -cnms-^ 

■£T 1JE-"»fiaMl*lte6"f ilSk Sr^T'^l. £ b 
[000 1] 

7M yc*^ ( P D P ) «HJKHS£BW* . 
[0002] 



( 2 ) 10-149767 

2 

PD Ptijl£7 7 C<0<fca 
&77 ■/ W^/l-r < XTW fiCRT-r 4 X7V4 iz 

[ 0 0 0 3 ] P D P<?)1fR£ A CBlHgs&a 3g&9aft 
^PDP*WtJSBfTH5fi:J:«JiHH-r4. PDP1 
ii, fnHW<o;5r5*fflR (ffnBSfi) 1 1 tvmntf 
yxgfc (fSHl) 2 l fc*»rt$-£-OHa*;b-£fc 

X^SO y LSI;— tto-tx f -f x , y frm 

BJHg4 1 kAX«g4 2t*»6*r>TUS. Z\<rrtX 
r * vtix, Ytt a cBfflafcftimfM i 7"Cfe 
ftlgttJgl 7«o£Bfctt«aiRl8!Wft£$*i 

[0004] *tfES«2 1 OrtHfctt. TiffiH 2 
2fl±fcXh7M7lfc37Kl'X^A#ffi5iJ3*u % 

li . *7 P %&A * EJft & tDMyffltflHBt 2 9 
#'B£2ft.TV^. PSM2 9ISI^Stli. 7FI/X5® 

m3tfr®2 8R, 2 8G, 2 8 Ba^^t^flT^S. 
d;ft.4><7)R8i!2 9lci ->Tl>C«2nB3 0*»5-f 
•9-7*e^-feyHftKB8*i. a*oJJ«2fl3 0<0HmW 
&* J -gfl 1 50*tm) tcatSiirv^. K 

[000 5] ^c7)AC|gKrtr^<7)PDP{S. ^SB**>* 

ESrEnJot. mnwrni iz-ttLxryx^wzwm. 

[0006]ffiSHl8(i. i^id^SaewiWBH 

ffltm-ca * m « o^-fflv ^ f>nr v ^ . • i o) x o 

£Wr>tt®kLXli. MgOfcW.tCfc. CaO, SrO 
40 «W1I4>^TV^4. 
[0007 ] 

anti: LXMgozm^&sizii.. mrnrnm 1 tir 
hs«2 i bim£.m3oziTixnh£b*txm 

50 JB*4H»b, «SjBOtt1fc!fxfeaAL*»Wi 



3 

[0008] £tz. fiMt LTIi. MgOJ^HcCa 
O. SrO*£JflV*6£fcfc"JirC*Sa t . iflfeUM 
g O i •? fc $ fclcflfflfc: L«rl W«iB«)3Wffl*4M» 

fc. 

[0009] &t> , m g otm^izfammiiuimb 

LTtt. «W 3 P5-2 34 5 1 9 J S 

tilt. MgO*><i l 1 >Ei6jR*iattiJ:'3fc:L 
fci»£&fc*tf»Wi-CU4. 
[0 0 10] ZcomMli. dwid^tt^JtLT* 
**ifcfc<0T. K3!Wtliftl!ffl!&-«MSllIRTIIr>T 

^£fflv>4 ,1 fc 4 i d U:77Xvt X7l/ 
4 ^^*;l^«B£frffi*a«-t 4 fc OT* 4 . 
[00 1 1] 

<r>'j?%<ti,-iwmK±.{zmmB$.i. -eomssr 

[0012] znfmzttiti. mmmmi. 
%mw&*x'zn±\,zmMfc^mm*mmh 

[o o i 3] -n<7mwitm}j<r)WSLhX'JU-)v 
*«»±TfcflL A*;n*iastr5x-7ii^s«T- 

£ftfc«k>9, ><*/wmi*£Tfca*>/'« 
*/M*<0^#*O»*i^a*fcflS#J: 0 fcffi<l££ 

1-4 i t h<r>x\ *) fcftbtfffiffiAaMik 
■rest**. 

[00 14] 

stiii > #7^a *jb wc ffifo? 4 -r t &x-z 4 . 



(3) 8HPP10-149767 

4 

[0015] -«(^tt<%Wr< fc fc-*^)fflRJ:t=» 

A-i-?DA (Cr-Cu-Cr) tfDEJI£JB. tit 
l47^S*^K<0ftV^«*fflV^-C»(R-f 4 i fc * { T 
#4. t8«ttJ&fc LTJi. WHjUXJAtHm^Zk 

[0016] mmi. 2<wt ; Fttaaw* t ** < » *» 

£(J\ MgO. CaO, SrO, BaO, f>&\m.Z.tl 

d ui#a») m*x^-y?mz£r)mi-&zbtfx> 

£4. 

[0017] -HWHIlfcL ^j<tt<0ffiV^<3T'$>ft 

tf. fc^J:o&fcot'fcffl^4.rfc#T-£4. ic7)©vi 

a^ttfcfi. -mmmrmizmtiumm^ 
*<n*tt*mwmb%Sb-$-&z. b zm±x'% hnm<?> 

20 tt»&K*U i<0i o&ttfCS: #1-4 l><DklX* flj 
£te\ SiN. Si0 2 , Al 2O3. MgO, T i 0 2 , 

MgFz, CaF ls hhuizti^it-^mmf^z 
btfix-si. -uwmfcbmvmfcbzmh&hiix 

[0018] -mummmkiz. -mmMs<mm. 

«ifc J: Sx^y^Tfi 3 gmiiz 
CF4, SF»*^)7 7*«:*tt^*fflV^T» 7 

[0019] i<o-«*flai«i^)»4flHi, mmnnm. 

<nfi^R<r)WMt}x*^*ivWzftX-?lcr>X'h%tf. 

z<?)®£. t^)Vfoni l zy>y?zwim.L. >**ivftmz 
mmeytoxx* fc w^m^mm^x ttmxutsx 

&fcLtz?v*Xll&XxMz%*1xhmkm<nl&M,ti 

[0020] i<^»!Htt. ttz. mizmmbmmz 
mdtmmm^ti. zt>izmmm&m%Mfr 

z-iLXxnz x-0)wm-*miz&mt 4 i&0>-mim 

wmm-x'hh. 

[002 1 3 

[mtni Jar, wmizrttmfaMizm^x zcom 
50 fcwnifcu. 



5 

[0022] mtffll 

0 1 <2*?£HJ!lc J: S P D P^Sii^ScO^ffi^l 1 c^jgfg 

Sl<07b'W«i, Hfi*if{iSI**fl(H/C^*. £ 
WHfc*t J: o fc. 1 coSJt^ffili. flg 

®a« 1 1 «5rtIC. £1*7 -f yftt-^-txr -f f 

[0023] -eux, mm 8*Bj&itzm£ (® 
E) m$m*x'mimizz<7)&wmi 8Jtt»*ttoffi 

V*SiN*>4>fc4--H$Rilllt(SiNR) 19£JBj£t 
I.. 1-^*>, JK39ll^(cJ:£fimi80j£Mft 

«aairt-cK««x^ -y * y v j/st^-imhmi i 

(a) . 

[ 0 0 2 4 ] ZCDX 0 ZtlzX*)^ fjfflSM 1 1 
fc. RiEttO«^«gJgl8co^®^*-^«Sl^l 9fc 

[0025] *l/T, dOluffiSlgl l£1?ffi£«*21 

mi* i (0i (b) «s> . 

[0026] ffi$«jIt£±?)--l$«-g|K 1 9(±. URIC 

p d p t Lxm^i t * ofj^jWBWcifFB'caifc 

[ o o 2 7 ] m 2 miMij i *>®tst££ nmts-r 
fft<$!0-e#> o . i oh tis^i ^ . nsfeM i ogjt^ 

[00 28] (a) m@Bf£, i£«ffcH£j&Dg (02 
(a) «H) 

WffiSrWJftt*. aWWKwHWi: L/Ctt I TO. 
*-tl!»*fflV^. j§ a MlicO±£. xr<<,?V>?tz 

zv&mwmz&fcL. 7*hW777<iz£*)^ 
xmrnzmm-h. &mwm<vmit txim. c r 

r-O-HSX, Yt*i. -•MrO-mffiX. Y£f?&m 

ttR 1 7 t 3-f -< v^-r i. . matt 1 7 <7>*mt u 



( 4 ) ttHFP 10-149767 

6 

[00293 (b) &mmf$xm (02 (b> m.) 
iswmi^ipLhs-frsfcfttc. shews 1 7o»BSfc. 

oTX^*3fl£<^MgOfrfc£&«HKl8*# 

dw-*. ;«i 8«iaaw4Jt2girtT'*B«STfi : 

[0030] (c) -B*&SJg|^j£l*i (02 (c)# 
13) 

mm 1 8<onmt. Mzmm-immz&wmi &± 

10 fc» jfi*tt<9{£V>S i Nffil 1 9 SrftJUigXK-y ? U y^' 

[003 1 ] H3 tfi«l«fc-^«»ttt»jaf-5fcft 
<0l«I*>«WcS:w"*-. i<O0fc*tJ:'3(Cs §8«#H± 

1 7 4T»jSLfc«fBBfflE 1 1 ( n- KM) 

5 1 htji. <5c*c, firffi»s 1 1 zmimmms 2 1 

Afl*. ftM^5 2UiBRE2)lXl 0-'Tor 

20 [0032] *l/C. Witf. fiMl8tl/CMgO 
feffll^dO-CftfUf, MgO»38S5 2a£flHvjM8 
**Rl7««iifcMgOit*jR3|W-i. ttWC, ffiE 
SKI 1*. «KSMc7)h7y^7rf- J ryA*5 3AtL 

g^l 9t LTS i N Sffl^S<OT*fcixlf . SiN^- 
yyh54a»T, fiSHISl 8«0±fcjiaL-CS i 
NK* . -H$ftaR|£RS 5 4'lttTXjI 5 X 1 
O- 3 To r rX'hh. 0+5 6U3t2&KyTTft*. 
L/C ttHSSl lSrKO^'LM (r^o-HS) 5 5 
30 (cTiiTlROtfl-f. *LT. iOWiiaHEl l^H 
fcs (SIWi^9X4»fe*4tJji:»12T^-fl^Wi-*» 

[0033] ( d ) ^*/t«»srTSBa:a (02 

(d)#B3) 

^5^*><946ffSfflHE2 1 <Df?ffifcX^7 ^ y y^t 

Cu - C r3IM. 7^5^O»{t<0<KV^^JgS:fflV> 
*. 

40 [0 0 34] 7KU*«fi£»»Ji , C3--f -f >^ 

[0035] CcO<t ^ C Lt?BRL,fcflfiiaS«2 1 kW 
I. »jh»l 2***»tT» miBSRl 1 £»fflg«2 



(5) 

7 

[0036] (e)-mm®£JM(®2 (e)£ 

m 

v (iHfiW) W^tix, y«o 

S i Nffitl 9 fc-tor^X^x-yf-y^tcj: 

h, S i NR1 90)Hfc*Ut. t^fOl® 10 

[00 3 7] I^Jf^^tfXfcLTlA, i?f^ 

*>\ -IMHMI1 9 t LT S i NKfcJfll>Jfc*£(C{i* 
A-y ? u- b#^v v>?. JRitttfXfc JflU* Z b t T 

[0038] rtfi&OjSrxSrftSK!), Ne+XeK4 

J: ? fc LTT'# fcPD Pfct *§l*f£K^&K§l 1 8 
a^fcWvflr^fctot. #»tefivtfWHW££*U: 20 

[00 3 9] J«fcH2 

»1t^»KAoCaSr02ffll*fflVV -ftfiMMBl 

li^TWM 1 1 t x-h o . f*SK 1 8 1 -mm 

l 9 sHftatfrffi, £ i i^-sfrftaR 1 9 oBfci^lco 

[ 0 0 4 0 ] C a S r Oi JRtt, 2 (WttSMftiffi 

»(c*§ < , IWBMWEE^^gfc/hS < 4* fc v 30 

[0 04 1] IrfrLWls V>T(i % CaS 

TiS&WfcC a S r OjJ&xfcM g OJgSrJlM-t&O 

X\ C a S r OzM^SmiCifch.!. Cl fc#&< .CaS 40 

mm t lx m^h z t tfxz h . 

[0042] ^mmmx'nmm^mi.izMSMMmx'c 

gom<D%.wmmwx\ -mmmvmiZim 

fl«S«ElM¥ 5 it 

[0043] mmms 



«^T10-149767 

8 

hJMt T« . *&0»J 1 4 fcttMIW 2 fc H t"C 
$> ■) , -BfrftKR 1 9 ZEBWWWSrft . 

[0044] USSfiFiJ 1 J;l/j|J60y2 "Ctt. -B*«flJ£ 

3IR1 9£|*3cU:«. IS^B^JWty^tcA^Si* 

[0045] *mmtts^xii* *<r>imfiw?j\ 

[0046] H4«SatW3«0«3fcfrffit*tl»!BE3T' 
d^HCTS^T, SttOT 3 OKt^&ittlie 

tmti. xmmmiza^xte. mmmm 1 turns 

tSAt. r5Xvx-/f-y^t:J:->T-^«fflHl9 

Ne+Xe+CF4 + 0 2 T'S>-i. (04 (a) # 

[0047] *Of*. fMW^Ci-J-Cy-y^S 1 
*vStt^LTfc< (04 (b) . Z<V£?lZl 
X. rt*<HM»i: t JW^^4»fc**it*CF» + 0» 

0 . ^*/H«ia«iWlxrx«>jat#{±. H0 : S:<Ne + X 
e(Ci!W< (04 (c) #gS) . 
[0048] C<7)i§3-. ^"^;H*]^tCti. ^^fflOKtt 

^■x fc ®£m<o%.mtfx tzm izmx lx^x^l. 

[0049] ±Esaw*i~3tcfcirvai. 

^ic^(tT mm. Ltz a c iaw^^o 3 msffiS5t«s p d 

ftl^PDP. X«&£Y«&e>2«S£*ffirt&20 

oaast* ftr se Lfcififflo 2 mg^rsiftmfflp d 

P, x«ffitY«fi*frli«>fflR±fciiSBL«:2«ffijB 

ms.PD ptcz\,zt>mm?b t\ t mtecjbb. 

[0050] 

IBfc«««*gBlR8*i-f. PDPO&gJS£||#&;Sfcm 
#tt(7)«ai8i: -T 5 - b tfX't l.tii. -HvWfcb 



(6) 



aO. SrO»SrfiWll4:LTfflV^ii:*ffirS6i:4 

[0iiM>fB*£»9n 

[01] i -S. P D P co^Jt^cO^Sg^ 1 

[02 ] gitffl 1 <7M£ffi*Tffi*£jfitffflBVh 10 

[04 3 mm3cr)m&mz*-mwmx'hi. 

[05] ACBIMfc««)liia^lPDP<o«WE**-f» 



^iff 10-149767 
1 0 

1 1 H?iB^ 
12 Bihtf 

17 flKWBt 

18 ffigjg 

19 -B$&HM 

2 1 WESS 

3 1 V*r9 

51 -tta^s 

52a Mg( 

5 3 Vyy^yr-f^y^ 

5 4 -H$ftaRj£fl& 

54 a SiN^-y-yh 

55 mtdim 

5 6 «S^y7' 
X, Y -fAT-Onfe 



[01] 



(a) 




18 19 

s 



-I — 21 

-12 
17 



-11 



[02] 



(a) 



(b) 



(c) 



(d) 













\ 





X Y X Y 



X Y X Y 



X Y X Y 



■17 



-Id 

-17 




X Y X Y 




(7) 



mmW-l 0- 1 4 9767 



[03] 



ii 11 



11 



U o c u o u b 

52a. 



V 



n 



Torr 



O w w o o o 



sag* 



nri 



o a a o o o o'o 

Torr 



n 



51 



56 



52 



T 

56 



tr tr 



T 

56 



54 



Ar+Nj 



[04] 



[05] 

ACMtl^»IH««ffiPDP«>*a«S*TnWiH 



(a) 



***«j£:N»*X»tCF.+0. 



31- 



<b) 



3©[ 



(c) 



® 



31- 



M 



12 



Hi 



"H 1 



-12 




3 — 11 

12 

K21 




http^/wv^Jpdl.jpo.go.jp/cgi-bin/tfan_web_cg 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to improvement of the secondary-electron-emission material which forms the 
protective layer of a dielectric layer in AC type plasma display panel. 

[0002] Although there are direct electric discharge type (DC form PDP) and indirect electric discharge type PDP (AC form 
PDP) in a plasma display (henceforth, PDP), PDP has the features, like display quality's being good and a speed of response 
are quick with that big-screen-izing is easy and a spontaneous light type, and since thin-shape-izing is possible, its attention is 
paid to it as a display for wall tapestries with the liquid crystal device (LCD) etc. 
[0003] 

[Description of the Prior Art] the electric discharge maintenance electrode pair which is the principle view of AC form PDP 
which drawing 1 is generally used and takes a field electric discharge type, and makes two electrodes 2 and 3 a group on the 
tooth-back glass substrate 1 - pattern formation of 4 is carried out, this electric discharge maintenance electrode pair 4 is 
covered with the dielectric layer 5 which consists of glass, and this dielectric layer 5 is further protected by the thin protective 
layer 6 which consists of a magnesia (MgO) 

[0004] On the other hand, for the fluorescent substance layer 9, in the rear face of the front-windshield substrate 8, a pattern 
formation ****** cage, and this front-windshield substrate 8 and the tooth-back glass substrate 1 are several 10 micrometers. 
****** opposite of the slit is carried out and reduced pressure enclosure of the inert gas 10 which generates ultraviolet rays by 
electric discharge in the meantime is carried out. 

[0005] and an electric discharge maintenance electrode pair ~ although ultraviolet rays are generated in case inert gas 10 
dissociates to an electron and ion by the line of electric force 1 1 produced circularly and this recombines among two poles, if 
AC voltage is applied between the electrodes 2 and electrodes 3 which form 4 and this reaches breakdown voltage (Vf), the 
display is performed using the fluorescent substance layer 9 coloring in response to irradiation of the ultraviolet rays 12 
[0006] ****-. as inert gas 10 - for example, neon (Ne) Mixed gas and helium (helium) with a xenon (Xe) the material which 
generates many ultraviolet rays uses it in the case of electric discharge, such as mixed gas with a xenon (Xe), -- having --**** 
« as the formation material of a dielectric layer 5 ~ the glass of a lead-oxide (PbO) system - moreover « as the formation 
material of a protective layer 6 --******-- the magnesia (MgO) is used 

[0007] By ****, the reason for forming a protective layer 6 on a dielectric layer 5 is for preventing destruction of the 
dielectric layer 5 by the collision of the ion produced by electric discharge, it does in this way and PDP is formed. 
[0008] 

[Problem(s) to be Solved by the Invention] The technical problem of AC type PDP needs to make a pixel small, i.e., to reduce 
the inter-electrode distance of an electric discharge maintenance electrode pair, and it is a technical problem to find out the 
method. 
[0009] 

[Means for Solving the Problem] The above-mentioned technical problem can be attained in AC type PDP by constituting the 
protective layer which protects the dielectric layer which has covered the electric discharge maintenance electrode pair from a 
fluorination magnesia expressed with the general formula of MgOl-x-y Fy (however, 0< x<l, 0< y<l). 
[0010] 

[Function] Although a protective layer is required in order to protect the dielectric layer which consists of glass in AC type 
PDP from destruction by the ion bombardment, and MgO is used, the requirement of this protective layer is a big 
secondary-emission ratio (gamma) in addition to being strong to an ion bombardment. 

[001 1] the ion which the reason reached breakdown voltage (Vf), and inert gas ionized it, and was produced ~ a protective 
layer - colliding the interior - although generating of secondary electron takes place from the material which permeated 
deeply and collided in response to this kinetic energy, in order to lower the breakdown voltage (Vf) of PDP, material with 
more this secondary electron yield is better 

[0012] However, the secondary electron generated inside material needs to arrive at the **** front face which had as big 
energy as possible from consumption of energy arising in the process which moves even to a front face. The material of a ** 
electron affinity with a protective layer small for that purpose to a bird clapper, ** The big thing of the band gap (energy gap) 
of material, i.e., there are little the electron of a valence band and the probability of acting, ** -- it is required and is used out 
of candidates, such as a lanthanum trioxide ( La 203) from this point, a cerium oxide (CeO), and MgO, choosing MgO with a 
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as large band gap as 7 electronu volt 

[0013] Thus, although MgO is used as a formation material of a protective layer, in order to reduce the inter-electrode 
distance of PDP further, it is necessary to lower breakdown voltage (Vf) for a secondary-emission ratio (gamma) further using 
a big material, and it is possible to introduce an oxygen defect into MgO as one of the method of the. 
[0014] If it does in this way, since many localized levels will come to exist in a forbidden band and electronic changes will 
take place from this level to the ground level of ion in an energy band scheme, it is expectable that a secondary-emission ratio 
(gamma) increases. 

[0015] In fact, it is checked that breakdown voltage (Vf) falls [ the direction in the case of forming at a room temperature ] 
compared with the case where it forms performing substrate heating in case the protective layer which consists of MgO is 
formed by the electron-beam-evaporation method. However, an electric discharge sustaining voltage changes as the protective 
coat of PDP which carried out in this way and was formed is unstable with time and a charging time value increases. 
[0016] Then, also with time, this invention is stable from replacing a part of oxygen (O) which constitutes MgO as a method 
of abolishing the instability of MgO and lowering breakdown voltage (Vf) by the fluorine (F), and F atom not replacing a part 
of O atom position of the grid which forms not an oxygen defect but MgO ionic crystal in this case, and not making a 
localized level to a forbidden band by O deficit, but making a localized level by the valency control. 
[0017] 

[Example] Drawing 2 is the cross section of PDP used for the experiment, and is thickness 2 mm. It is 20 micrometers about 
glass after carrying out pattern formation of the electrode 14 which consists of copper (Cu) by the vacuum deposition method 
and the photo-etching method on a glass substrate 13. It is MgOl-x-y Fy by the electron-beam-evaporation method on [ after 
forming the dielectric layer 5 which forms in thickness and covers an electrode 14 ] this. The becoming protective layer 6 was 
formed. 

[0018] The method is the single crystal grain of MgO, and MgF2. A single crystal grain is put into the water-cooled crucible 
made from copper (Cu) by the weight ratio of 10:1, where a glass substrate 13 is heated to 150 **, vacuum evaporationo is 
performed, and thickness is 300nm. The protective layer 6 was formed. 

[0019] On the other hand, thickness is 2 mm as a counter electrode. After carrying out pattern formation of the electrode 17 
which consists of copper (Cu) by the vacuum deposition method and the photo-etching method like the point on a glass 
substrate 18, It is 20 micrometers about glass. After forming the dielectric layer 15 which forms in thickness and covers an 
electrode 17, It is MgOl-x-y Fy by the electron-beam-evaporation method like the point besides. The becoming protective 
layer 16 is formed. These two glass substrates 13 and 14 30 micrometers Set an interval, it is made to counter, a cell is made 
and it is Ne-Xe in this. Mixed gas was supplied and enclosed and AC type PDP was formed. 

[0020] And electrode terminals 19 and 20 When the voltage of 10kHz was impressed in between and breakdown voltage (Vf) 
was measured, even if it started electric discharge by 80V and passed 1500 hours, change of an electric discharge sustaining 
voltage was not accepted. The breakdown voltage (Vf) of PDP of structure is conventionally [ which used MgO as a 
protective coat on the other hand ] required for 90V [ at least ]. 
[0021] 

[Effect of the Invention] In AC type PDP, breakdown voltage (Vf) could be lowered by operation of this invention, and, 
thereby, panel formation higher definition than before was attained. 



[Translation done.] 
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